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TECHNICAL SCIENCES
GRADE 11
TERM 2
WAVES AND SOUND

PULSES
· Define a pulse as a single disturbance in a medium.
· Define a transverse pulse as a pulse in which the particles of the medium vibrate at right angles to the direction of propagation of the pulse.
· Define a longitudinal pulse as a pulse in which the particles of the medium vibrate at right angles to the direction of propagation of the pulse
WAVES
· Define a wave as a succession of pulses.
· Define a transverse wave as a wave in which the particles of the medium vibrate at right angles to the direction of propagation of the wave..
· Define a longitudinal wave as a wave in which the particles of the medium vibrate parallel to the direction of propagation of the wave
WAVE TERMINOLOGY
· Define amplitude as the maximum displacement of a   particle from its rest (equilibrium) position.
· Define a crest as the uppermost point on a transverse wave.
· Define a trough as thelowermost point on a transverse wave.
· Define points in phaseas any two points that are in the same state of vibration.
· Define wavelength as the distance between two successive points in phase 
· Define the period (T) as the time taken to complete one full wave. 
· Define frequency (f) as the number of waves per second.
· Define wave Speed as the distance travelled by the wave in one second.
· Define superposition of wave as the algebraic sum of the amplitudes of the waves that meet at the same point simultaneously.
· Define constructive interference as the superposition of the two waves which are in phase.
· Define destructive interference as the superposition of the two waves which are out of phase.
· The principle of superposition states that when two or more waves meet simultaneously the resultant amplitude is the algebraic sum of the amplitudes of the waves

· Define the reflection of sound wavesas the bouncing back of the wave from a surface.
· Define an echo as the reflection of a sound wave.
· Define pitch as a measure of how high or low a note is.
· Frequency of sound determines its pitch. 
The higher the frequency, the higher the pitch.
Loudness is determine by the amplitude of the sound.
The higher the amplitude, the louder sound.
· Infrasound: frequencies less than 20 Hz to 20 000Hz.
· Ultrasound:  frequencies greater than 20 000Hz.
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TASK1: 

1.	Define each of the following terms:
1.1	Pulse
1.2	Transverse pulse
1.3	Transverse wave
1.4	Amplitude
1.5	Interference.

2.	Differentiate between:
2.1	Constructive interference.
2.2 Destructive interference.
3.	Copy and complete the diagrams below to show how two pulses that reach the same point in the same medium superpose.
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TASK 2: 

1. Define each of the following terms:
1.1. Wavelength
1.2. Frequency of a wave
1.3. Period
1.4. Crest
1.5. Trough
1.6. Wave speed

2. Differentiate between two points on a wave that are:
2.1 In phase
2.2 Out phase




3. Study the diagram of a transverse wave below and answer the questions that follow
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3.1	Label the parts A, C, E and F
3.2	Use the letters A to H to indicate two points on the wave that are:
3.2.1	In phase
3.2.2	Out of phase.

TASK 3 :

1.	Calculate the period of a wave whose frequency is 50 Hz.
2.	Calculate the frequency of a wave if its period is 0,5 s.
3. 	Calculate the speed of a periodic wave disturbance that has a frequency of 3,5 Hz and a wavelength of 0,7 m.
4.	The speed of a transverse wave in a string is 15 m∙s-1. If the source’s frequency is 6 Hz, calculate its wavelength.
5.	Calculate the speed of a wave, wavelength 0,015 m, if 40 peaks pass a certain point in 20 s.
6.	Five pulses are generated in a tank of water every 0,1 s. Calculate the speed of propagation of the wave if the wavelength of the surface wave is 1,2 cm.
7.	A cork on the surface of a pond bobs up and down two times per second on ripples having a wavelength of 8,5 cm. If the cork is 10 m from the shore, how long does it take a ripple passing the cork to reach the shore?

8.	A wave travelling in the positive x-direction has a frequency of 25 Hz. The wave is shown in the figure below.
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Calculate its:
8.1	Amplitude	8.2	Wavelength		8.3	 period	8.4	speed		
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	Important terms/definitions

	Amplitude
	The maximum displacement of a particle from its equilibrium position.

	Compression
	The region of high pressure in a longitudinal wave.

	Frequency
	The number of vibrations/oscillations per unit time (one second).

	Longitudinal wave
	A wave in which the disturbance/displacement (from the position of rest) is parallel to the direction of propagation (motion) of the wave.

	Period
	The time taken for one complete cycle of an oscillation or vibration.

	Rarefaction
	The region of low pressure in a longitudinal wave.

	Wavelength 
	The distance between two successive points in phase.

	Wave speed
	The distance travelled by a point on a wave per unit time.  




	










TASK 4:

1.	The speed of sound in air at 20°C is 343 m∙s-1. Calculate the wavelength of a sound wave with a frequency of 18 Hz.
2.	Calculate the frequency of sound waves of wavelength 3 m. Take the speed of sound in air to be 330 m∙s-1.
3.	Longitudinal waves in a spring have a wavelength of 25 cm. If the frequency of vibration of the spring is 50 Hz, calculate the speed of the waves.
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	Important terms/definitions

	Amplitude
	Maximum displacement from the position of rest. 

	Frequency
	Number of vibrations produced by a vibrating body in one second.  The SI unit of frequency is Hertz (Hz). 

	Loudness
	A subjective term describing the strength of the ear's perception of a sound. Loudness is directly proportional to amplitude. 

	Pitch
	The effect produced in the ear due to the sound of a particular frequency. Pitch is directly proportional to frequency.

	Ultrasound
	Ultrasonic vibrations have frequencies higher than 20 000 Hz.

	Wavelength
	Distance between two consecutive points in phase.



TASK 5

a)	The lower limit of frequency that can be heard by the average human is about:
A	2 Hz 
         B	20 Hz  
C	200 Hz 
D	2 000 Hz 

b)	Which ONE of the following materials transplants sound the best?
A	Air 
B	Steel  
C	Water 

1. An airtight bell-jar is inverted on a platform connected to a vacuum pump. An electric bell fitted into the jar is operating, but its sound cannot be heard. This is because sound cannot travel through:
	A	Vacuum  
	B 	Air 
	C	Glass

2. The number of sound vibrations per second is the:
	A	Period 
B	Frequency 
C	Amplitude 
D	Wavelength

3. Which ONE of the following will produce sound with the highest pitch? 
         A	A mosquito
         B	Women
         C 	Men
         D	A lion

4. Echoes are often heard when talking in empty rooms.
4.1 What is meant by echo? 
4.2 What are the conditions necessary for an echo to be heard?
6.3	Why do echoes produced in an empty auditorium usually decrease when it is full of audience?

5. A boy fires a gun and hears the echo 2 seconds later. If he is 480 m away from a wall, calculate the speed of sound in air.
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TASK6

1. Refertothe following sketch ofa longitudinal wave, where the frequency of the wave is
50Hz A, B, Cand D are points on the wave.

Direction of wave motion——————
0m

Calculate the time that the wave takes to travel the distance AB.
Calculate the wavelength of this wave.

Calculate the ampiitude of this wave.

Are points A and B on the wave in phase? Explain your answer
Calculate the speed of this wave.

N

2. Findthe worditerm n column B that completes the word/term in column A. Only wite down
the symbol representing the word/tem in column B next to the question number.

COLUMN A COLUMN B

21 [Sound A T Has a frequency greater than 20 000 Fz

27 | The speed ofasoundwave _| B | Needs a medium to transplant

23| Ultra sound C [T5 an echo.

24| Reflection of sound D [Ts directly proportionalto the pitch ofthe sound
25| Frequency of sound E [Increases in a denser medium





image1.png
Education

Department of Education
Departement van Onderwys
Lefapha la Thuto

NORTH WEST PROVINCE





image2.png
Pulse

Asingle disturbance transplanted
in a medium

{  OstEermoien >

WL
l U T u Transverse pulse Longitudinal pulse Direction of
disturbance

Direction of
disturbance Superposition
Constructive interference Destructive interference






